most tuberculosis of the lungs is contracted in infancy or childhood. This early infection is generally arrested only to progress again if some unfavourable secondary factor in adult life lowers the individual's resistance to tubercle bacilli, which until then were lying dormant in the healed infantile lesion.
The second reason why mass radiography may fail to effect the results expected of it is more difficult to explain. The risk of infection can never be eliminated completely from the naval community. Odd cases of tuberculosis will alwavs continue to be contracted ashore, missed at the X-ray examinations, or develop during the intervals between the examinations. We have no knowledge of the minimum number of bacilli, or what frequency of contact with them, is necessary to originate a progressive tuberculous lesion in a susceptible subject, under the special conditions of naval life. It is possible that the foci of infection on the mess decks of a warship are far more numerous than are necessary in order to ensure that the potential cases of pulmonary tuberculosis in the Navy get a minimal infective dose at some time during their naval service. In this event, the irreducible overcrowding of a ship's living quarters will remain the decisive factor in the incidence of tuberculosis of the lungs, in spite of removing many open cases of the disease.
In spite of the improvement in the standard of living and other hygienic measures, there has been no diminution in the frequency of naval pulmoniary tuberculosis during the last thirty-five years. Therefore it is not wise to dogmatize on the ultimate effects of mass-radiography as a preventive measure. ALL men joining the Royal Naval Barracks at Chatham, whether direct from civil life or from other ships or establishments, are passed through the Photo-Radiographic Department as part of the " joining routine ". This routine includes an examination by a medical officer, and if a man makes anv complaint regarding his health, or exhibits any gross lesion on clinical examination, he is immediately referred to the sick quarters proper (after the routine miniature radiograph has been exposed) where a complete examination is made and any necessary investigations arranged.
The examination is not used as a substitute for normal radiography, nor as a means of diagnosing pulmonary tuberculosis, but is merely a rapid and economical method of selecting-from a large number of presumably healthv men-cases for further examination clinically and radiographically, with the object of reducing the incidence of pulmonary tuberculosis in the Royal Navy.
The apparatus in use was supplied by Messrs. Stanley Cox of London, under the name of " Pulmograph It consists of: A 10 kW. protected X-ray tube, blower cooled and with 4-8 mm. focus. A specially designed Leica type of camera (35 mm. film) with an f/i 9 Dallmeyer 2 in. lens. The camera is electrically operated-it has no shutter and the exposed frame is automatically moved on immediately the photograph of the serial number has been taken. A light and ray proof tunnel connects the camera with a Levy West fluorescent screen 36 in. away. The tunnel has a light proof slit in the centre of its undersurface near the screen. A card-stamped with an identification number-is inserted into this slot, and is illuminated as soon as the fluorescence from the screen has faded. The identification number is thus recorded upon the film (in the mid-line of diaphragmatic region).
The camera, tunnel, screen and tube are mounted as one on a massive stand in such a way that they can be easily adjusted to the varying heights of the men.
The distance between camera and screen=36 in., and that between screen and tube =36',2 in. (It was originally 40 in.)
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An oil immersed single valve transformer with output of 120 mA. at 80 kVp.
Factors used are: 100 mA. at 75 kVp. The exposure is determined by weight in pounds and varies from 0 3 to 0-6 second. Examination Rotutine
The men, who are already stripped to the waist after their routine medical inspection, come into the department. They pass in single file to a counter where they fill in the necessary particulars (name, rating, &c.) on a white card which has been stamped with the identification number.
The men, with cards, continue in file, and in strict numerical order to the apparatus. The man stands on the step of the apparatus, his card is marked in pencil with the exposure time and inserted into the slot in the tunnel.
The man is then "positioned" as follows: (1) Chin in rest (notch on top of screen (mid-line)). Hands on hips, with elbows forward and shoulders down, so as to draw scapulae forwards. Screen image photographed in full inspiration. (The position: " Hands on hips " is not illustrated.)
When the screen image has faded, the identification card is illuminated and so photographed in its turn. The number will be seen in the diaphragmatic region on the negative.
FIG. I.-New entries lining up to be X-rayed in the " Pulmograph ".
The exposed frame moves on automatically. The man leaves the department. When completely exposed, the film is removed from the camera and processed without delay. The film used at present is panchromatic and therefore must be wound on to the developing reel and placed in the light proof tank in absolute darkness. The remainder of the process may be finished in daylight. The film is developed for eight minutes at 650 F., then washed for one minute followed by twenty minutes in an acid-fixing solution.
It is then washed for one hour in running water. At the end of this time the excess moisture is removed by means of a rubber sponge or woollen roll and the film is dried in a drying cabinet.
MAY-EPID. 2
When dry the film can be viewed by the following methods:
(1) Naked eye.
(2) With watchmaker's lens.
(3) By means of projection on to a white screen. Comments on above:
(1) Can usually detect gross lesions.
(2) Is very tiring if many strips have to be examined.
(3) Satisfactory. The projected image measures 10 x 12 in. The projected images are usually quite good and lesions are readily detected in a large number of cases, but we have worked throughout on the basis that this method is not a   FIG. 2. -A new entry being X-rayed in the " Pulmograph ", taken from the rear,
showing the X-ray tube in the foreground actually in operation.
final means of diagnosing pulmonary tuberculosis. It is a rapid and economical wav of picking out doubtful cases. We have exposed as many as 200 cases per hour; which is about as fast as the men can be positioned. The " frame " costs about one halfpenny.
Owing to the shortening of the distance between the patient and tube a little experience is required in order to interpret the films satisfactorily.
The distance between tube and patient being only 36 in. there is more distortion than in films taken at 72 in.
The cardiac shadow is relatively larger and not so definite in outline. An error in positioning is liable to increase this distortion.
The hilar shadows are magnified, as are the lower bronchial markings-especially on the right.
The infraclavicular striations (vascular markings) are unusually accentuated. The apices are well defined and lesions in these, and in the clavicular zones, are well seen.
Infiltration, cavitation, calcification and pleural thickening are all well defined in satisfactory films, and can be detected by naked-eve examination.
Owing to the short focal skin distance we have found some earlv lesions to be better shown than in the large film. tuberculosis, Pneumonia, Fibrosis, Pleural effusion, Old pleurisy, Dextrocardia (3 cases), Phrenic paresis (3 cases), Hilar adenitis, Hydatid cyst, Cardiac cases, Cervical rib (3 cases), Pneumothorax, Bronchiectasis.
All cases which showed any abnormality are kept under observation and are examined after a stated interval. The film is divided into strips, each containing about nine frames. These sub-strips are filed (flat) in cellophane envelopes, and are suitably indexed. Prints or enlargements can easily be made of any desired frame.
A discussion followed in which the following took part: Surgeon [The four figutres illutstratinig this paper are reprodutced from the " Joutrnial of the Royal Naval, Medical Service," 27, 3, by permissioni.]
